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Figure2.lllustration of each conditions during sit-to-stand
























































※　indicates a significant（p＜0.05）difference.          Mean±S.E.




































































Table2.Mean values of the distance between center of gravity and
heel during sit-to-stand motion under each conditions.
Table3.Mean peak values of joint moments during sit-














※　indicates a significant（p＜0.05） difference.       Mean±S.E.
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Analysis  of  Sit-to-Stand  Movement  Using  Mechanical  Model 
－Influences  of  initial  foot  position  and  trunk  flexion－
Department  of  Physical  Therapy
Satoru  KOJIMA， Toshiaki  TANAKA， Nobuya  HASHIMOTO， Hidekatsu  TAKEDA
Abstract
BACKGROUND :  Standing  from  a  seated  position  is  a  common  activity  of  daily  living, and
essential  for  independent  life. Many  elderly  and  patients  with  musculoskeletal  and
neurological  dysfunctions  have  difficulty  in  rising  from  a  chair. Biomechanical  analyses  of
chair  rise  are  needed  for  the  basis  for  more  effective  therapeutic  programs.
PURPOSE :  The  purpose  of  this  study  was  to  analyze  the  influence  of  initial  foot  position
and  trunk  flexion  on  sit-to-stand (STS) transfer  using  a  biomechanical  model.
METHODS :  Ten  healthy  males  performed  the  STS  movement  under  3  different  conditions;
1) natural  STS  movement, 2) STS  movement  with  increasing  flexion  of  the  trunk, 3) STS
movement  by  placing  the  feet  further  back  toward  a  chair. A  motion  analysis  system  and
a  force  plate  were  used  to  collect  kinematic  and  kinetic  data.
RESULTS :  During  the  STS  movement  with  the  feet  placed  further  back  toward  a  chair,
the  distance  between  center  of  mass  and  base  of  support  at  seat  off  significantly  decreased
compared  to  that  during  the  natural  STS  movement, but  there  were  no  siginificantly
differences  in  lower  limb  moments. During  the  STS  movement  with  increasing  flexion  of  the
trunk, the  distance  between  center  of  mass  and  base  of  support  at  seat  off, the  moment  of
the  knee  significantly  decreased, whereas  moments  of  the  hip  and  ankle  significantly
increased  compared  to  those  during  the  natural  STS  movement.
CONCLUSIONS :  The  results  suggest  that  placing  the  feet  further  back  toward  a  chair  or
increased  trunk  forward  lean  is  a  more  effective  strategy  to  facilitate  postural  stability.
Moreover, increased  trunk  forward  lean  is  useful  in  reducing  knee  moment, although  this
strategy  may  be  inefficient  for  the  hip  and  ankle  joints. 
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